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ACOUSTIC MEASUREMENTS OF SOME QUANTITY PATTERNS
IN KILDIN LAPP

Quantity problems of Kildin Lapp have been dealt with by T. I. Itkonen
(1916), E. Itkonen (1941, 1946, 1971), and G. Kert (Kepr 1971). In his
phonological survey E. Itkonen (1971) has presented essential quantity
patterns of this dialect both in phonemic as well as in phonetic tran.
scription.

The quantity of Kildin has noticeable common features with that
of Estonian: some paradigms resemble the three known quantity degrees
of Estonian, although a closed syllable seems to be slightly stronger than

the second degree in Estonian (cf. sara [sgra] ’bilberry (dimin.), gasg.,
npl. — [l@'nnen [adnnen] ’town, ess. sg.’ — sarra [safra] ’bilberry,
ill. sg’, lanna |[agnna)l ‘’town, ill. sg’, l@'nn [a4n] town,
nsg., gasg., npl’). The most peculiar opposition is $a'lden
$ alpen] ‘floor, ess., translat. sg’, Sgida [Saipa] floor, ill. sg.,
$g'ld [$alp] ‘floor, nsg.' — 3a'ldest [Saldest] ‘floor, iness., elat.
sg.’, ldnda [aonda] ’bird (dimin.), gasg., npl.,$a'ld [$alp) ’floor, gasg.,
npl.” (the transcription of the examples originates from Itkonen 1971).
It is rather difficult to pronounce a long lenis stop alter a sonorant in
the last words of the opposition; so is the pronunciation of the last long
stop in the stop cluster (cf. potk 'seineful’ — potk ’seinefuls’). Pronuncia-
tion is much easier when a fortis stop or a geminate follows a sonorant

(ci. the Estonian pard 'beard, nsg. — part *duck, nsg.’). Though Kert (Kepr
1971) accepts T. 1. Itkonen’s (Itkonen 1916; see also E. Itkonen 1971) dura-
tion pattern as regards the phonological opposition under discussion,
the duration data presented by him evidence that these words do not
differ considerably in the duration of the last consonant of the consonant
cluster. This was noticed by Kuru¢ (Kypyu 1981), who then offered a
hypothesis that as far as duration goes the mentioned opposition C;Co—
C\Cq is actually C,Co—C,Cy (e. g. calm ’eye, nsg.” — déalm ’eyes, npl.).
There is also another possibility: the opposition may rest on differences
of the whole syllables; it may be associated with different accentuation of
the syllables. In order to put this and some other quantlty patterns to
test we carried out an experiment.

The speech material was recorded in a studio of the Estonian Radio
(over 40 words or word combinations; two informants — NA and LJ'; the
main informant LJ was born in Songuj in 1918, his present residence is

! The authors express their deep gratitude to the informants Nina Afanasjeva and
Lazar Jakovlev for their kind cooperation which took up a lot of their time.
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in Lovozero). The words recorded from the informani LJ were fed into
an EC-1010 computer where spectrograms, tone contours and intensity
curves of the words were obtained (for the applied computer methods,
see Mihkla et al. 1982). The durations of sounds were measured from
dynamic spectrograms using additional information from the intensity
and tone contours. Vowel qualities were identified on the basis of the
first and second formants (F, and F;). At this the acoustic space in the
F,; and F, axes of the Estonian vowels was taken as  reference system ?
(Table 1 from Liiv, Remmel 1970 was used). Thus in phonetic transcrip-
tion vowel symbols and their diacritics denote the placement of Kildin
Lapp vowels in the acoustic quadrangle of Estonian vowels (conse-

quently, e. g., [@] denotes such a sound which is pronounced fronter
of the Estonian [a] region; it is an intermediate sound between the
Estonian [a] and [d]). Since acoustic descriptions of the Kildin Lapp
vowel system are hitherto lacking it was inevitable to rely on some other
definite reference.

We present the data on segmental durations in a numbered word list
as follows: the first column presents the phonetic transcription according
to Itkonen 1958 (whenever possible) and the translation; the next columns
present segment durations in milliseconds; the last columns — a phonetic
transcription and some possible phonemic transcriptions proceeding from
the present data.

As the informant’s speaking rate was very slow, difficulties arise when
differentiating long and short vowels. In the analyzed words the duration
of a long vowel was usually over 250 ms whereas the duration of a
short vowel could reach up to 200 ms. Data on fundamental frequency
and overall intensity will .be presented in the comments.

(1) siinpd S g of o e sline [sijne/
"to laugh’ 180 180 [260] 200 110

(2) ’(he) laughed’ 150 190 |120| 180 130 sline /sijne/

On phonetic considerations it is possible to express the opposition
jn — jn as jn — jn (i. e. regarding the duration of n as indifferent
in respect of the opposition although in word (2) it is longer than j).
The most essential difference lies in the duration of j. In the word sijne
ij is pronounced with a level tone which rises by 1 st at the end of j
(being up to 3 st higher than the F, of the same segments of sijne);
the intensity of j is indeed decreased by 2—3 dB as compared to the
preceding i, but in the word sijne intensity falls from the first third of
i to the end of j even more (8—9 dB). Thus in addition to the different
durations of the syllable-final j in words (1) and (2) the intrasyllabic
distribution of pronouncing activity likewise acts differentiatingly: in the
word sijne the syllable-final part is pronounced more intensively while in
sijne the beginning of the syllable is stronger. Itkonen (1971 : 108) has
noticed this kind of syllable stress replacement from the syllable end in

the word sies (nsg.) to the syllable beginning in the weak grade genitive

singular form of the same word with the duration of the consonant remain-
ing constant. Our examples show that the phenomenon described by
Itkonen is of wider spread.

2 Audible quality definitions of Lapp vowels given by non-Lapps have probably
always been influenced by the hearer’s native vowel system (Wiik 1979 has shown how
acousticaily identical vowel stimuli are grouped into difierent vowel categories
depending on the hearer’s mother tongue).
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(3) ’cloud’ v e e z t vg&qt |veegt ~ wvejt|
150 100 130 [290] 280
(4) ’clouds’ 130 130 50 | 80| 250 wexf [veext ~ weyt|

The word-final ¢ is long in both cases, much as in Kert’s examples

(Kepr 1971 : wupt — vupt, where £=170 ms and =190 ms). Audibly
this sound is inert for differentiating the contrasted words; we do not

perceive in the words sijne (2) and veyt (4) that the second consonant
of the clusters is considerably longer than the first. Therefore this diife-
rence is not noted in our phonemic transcription. The most important
difference is that between the durations of x. In addition: in word (3)
the pronunciation intensity culminates in the y segment, whereas in word
(4) this takes place at the beginning of the vowel as a result of which
the second component of the diphthong (?) or diphthongized vowel
shortens. Thus the half length (%) of the first vowel of bolh word (2) as
well as word (4) rather denotes the accentuation of the syllable-initial
part than its length in our phonetic transcription. As the shortness of
the following consonant and the accentuation of the initial part of the
vowel are concurrent phenomena we do not reflect accentuation as a
redundant feature in our phonological transcription.

(5) mai kA B i T e maik |majsk ~ majhk|
’big marena’ 80 200 | 120 180 | 210

(6) maigkA 60 200 | 60 60| 160 majpk /majok ~ majhk/
’big marenas’

(7) ’big marena m a [ 2 k e n mapkei [majoken -~
ess. sg.’ 110 210 [160 190| 120 140 220 majhkeri/

(8) ’big marena 100 210 [110 60| 150 200 &0 mai’kern /majoker: ~
comit. sg.’ majhkeri/

(9) soptted gl BT g gl soidle [sojate ~ sojhte/
'to bend’ 140 110 [70 170] 260 240 iodad

(10) ’to bend a § t e SOitviste
a little’ 120 100 |60 70| 170 150 230 90 120 /sojataste ~

sojhtaste/

In the examples above we come across the phenomenon which Itkonen
(1971 : 102) has called preaspiration, or a voiceless vowel. Preaspiration
occurs before a voiceless stop or an afiricate. The symbol 2 after the
vowel-matter has been used for denoting it. In word pairs (5—10) it is

conceivable to treat the sequence jo together (majok — majok, etc.) but
the main difference lies in the duration of preaspiration itself (thus,
majsk — majok, etc., while the denotation majk — majk is again pho-
netically ungrounded). In these words we can also notice the different
accentuation of syllable components. In the strong grade forms of
words (5, 7, 9) the pronunciation intensity consistently culminates at the
end of the voiced part of j (the overall intensity is the weakest at the be-
ginning of the vowel, and the strongest during j; the pitch during the
vowel and the following voiced segment of j is steadily rising); in
the weak grade form (6, 8, 10) the peak of the pronunciation intensity,
on the contrary, is in the initial part of the first vowel (see Figure 1).
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Figure 1. The overall intensity (in —dB) and pitch curves of the word parts -ajo- and
-ajs- (from the words majok ’big marena’ and majok 'big marenas’).

Continuous line ————— majok, dotted line ....... majok.
The corresponding vertical lines denote the sound boundaries.

Let us come back to preaspiration. In all the words (5—10) the
initial part of i forms a voiced j-glide while the final part changes into
a voiceless fricative whose quality (i. e. the timbre of the noise) depends
on the timbre of the preceding voiced vowel-matter. In the present case
we audibly (and according to the data of spectrograms) have to do with
a ¢ ~ (h') -like sound while in the examples below the voiceless noise
of preaspiration has either the shade of d, e, a, or i depending on the
preceding vowel. The quality of preaspiration of informant NA of a
younger generation slightly differs from that of the older informant LJ.
NA pronounces the sound A abruptly after the voiced part of the vowel
while LJ’s preaspiration sounds like the damping of the vowel or rather
like breaking off the vowel’s voicedness in such a way that the pre-stop
noise (h-ness) is weaker. It is a paradoxical phenomenon: in case of
preaspiration the intensity of the voiced part of the vowel is the strongest
immediately before the cessation of voice (interruption of the tone);
usually the pitch, too, has reached its maximum by this time. One gets
an impression as if the tone interruption is the result of laryngeal over-
straining. Preaspiration pronounced by LJ sounds like sted, the only diffe-
rence being that preaspiration is of longer duration and takes place
at the end of a vowel (cf. Riber Petersen 1973).
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In what does preaspiration (k) differ from the consonant »?> We shall
explain it on the basis of the spectra of examples (11—15).

(11) vaayed v a a2 gy e vaaye [valye/
‘make smb pour’ 120 210 120 170 200

(12) ’I make smb a varyn [valya/
pour’ 70 310 140 140 220
(13) ’you make smb g varyaac /valyag/
pour’ 150 230 110 140 140 110
(14) “(one) would o PR veary@'ts
make smb pour’ 130270 130 130 110 40 90 80 Jvalyasé ~
; valyahé/
(15) T would e 2 t § e vasyesfse
make smb pour’ 130 270 80 120 120 60 120 90 - 170 Jvalyeace ~
valyehce/

The noise of preaspiration can be distinguished from the noise of
y in the spectrum. Though the spectrum of either sound depends on
the quality of the neighbouring vowel, the noise of y centres mainly in
the region of the second iformant of its neighbouring vowel (i. e. at
relatively low frequencies; cf. Borovickova et al. 1972 : 44, who state
that a more natural synthesized Czech y can be achieved when its third
formant is suppressed), whereas in case of preaspiration the noise in
the Fy region of the.vowel is always supplemented by strong components
of noise at higher frequencies as well. For example, in word (14) the
noise in the spectrum of both sounds in the environment of the back
vowel occurs at low frequencies, but in preaspiration strong components
of noise at higher frequencies are added. It is fully conceivable to tran-
scribe preaspiration by means of the letter A.

While in words without preaspiration (11—13) the intensity of the
vowel of the second syllable is weaker than in the first syllable, a
second syllable with preaspiration (14—15) has an overall intensity
either stronger than, or at least as strong as, in the first syllable of
the word. A syllable with preaspiration is always pronounced with a
higher tone. Probably this is the reason why a preaspirated svllable in

longer. words seems to carry secondary stress ('valyag — 'valjyahc¢). It
can also be heard in the following loanword pairs: 'Cairek ’tea-pots’ —
'Caiiiehk ‘tea-pot’. 'kravaf ‘beds’ — 'krajaht 'bed’, etc.

E. Itkonen (1971) does not consider preaspiration a separate phono-
logical unit (the phenomenon is not reflected in his transcription either),
but T. I. Itkonen (1958) consistently marks preaspiration in his phonetic
transcription. In the pronunciation of present Kildin Lapp the marking
of preaspiration may appear to be necessary for there exist oppositions
of the same syllabic structure which differ only in the presence or
absence of preaspiration (cf. majhk 'big marena’ — sijt 'winter village’,
majt 'milk’, lejp 'bread’, and majhk ’big marenas’ —sijt ‘villages’, majt,
lejp).

(16) kiepes k e a P e S Kieopes [keopes ~
"light’ ? 230 |80 | 250 160 130 kehpes/
(17) keédspnes d n e Kedopne |Kdopne ~
tolichten™ = 53"~ 210 80 200 100 140 kdhpne/
(18) kietpnes ? 260 — 200 80 220 Kigt8pne [Kepne|
'to lighten’ Tl G
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In distinguishing between strong and weak grade forms of these
words preaspiration or its absence seems to act as an effective feature
because differences in the duration of the following consonant or cluster
are not consistent (in words (17) and (18) the durations of the cluster
pn practically coincide). In the word without preaspiration (18) the
pronunciation intensity again culminates at the beginning of the syllable.
Perhaps this is the reason why the first syllable vowel is somewhat
longer and the initial part of the following consonant weaker (lenis but

not voiced) than the corresponding sounds in the words with preaspira-
tion.

(19) nasp 'cup’ Tk o O p 'ndejﬁ [nd@op ~ nahp|
130 270 |70| 210

(20). n@sp ’cups’ 160 340 904290 nasp /nab’b’ ~ nab’p|

(21) aisk 'work’ a k T agdk |lisk ~ lihk/
100 230 [240| 290

||

(22) sick g k  aigh lige ~ ligh/
'work npl.” 130 160 | —| 130 200

(23) aickd G k g aicke |liggi ~ ligkd/
'work (dim.)” 90 150 | —| 90 80 170

In these types, too, the existence of preaspiration or its absence is the
main feature. In the strong grade preaspiration is followed by a fortis
stop whereas in the weak grade the initial part of the consonant following
the vowel is weak (a lenis stop which is usually voiceless but may also
be voiced, see word (22)).

(24) vdajag’ites - v w a § a2 a 2 I e vugl rejte
'to forget’ 150 190 110 230 100 110 {30 | 190 200 Jvuajlaste ~

vuajlahte/

(25) ’(he) forgets’ 100 120 140 210 140 150 |70 | 330 vugiagit
o8 /vuajlast ~

vuajlaht/

(26) vidajaa vta . a vugjrabta
"(I) forget’ ? 160 170 180 110 120 |— | 180 190 /vuajladda ~

T vuajladta/

In non-first syllables of verbs the same kind of consonant quantity
alternation takes place as in examples (19—23).

(27) vaaam ¢ og A a wvgav [vala ~ vala/
(1) pour’ 130 |80 140 290

(28) vaaavt e vgare Jvalle/
'to pour’ 170 (330 [270| 210

(29) '(he) pours’ 140 |260| |230| — wai /vall/

(30) soja e SO TN T sojv /soja/
‘I bend’ 140 180 170 140

(31) soijvé j e sglije /sojje/

i

'to bend’ 160 140 190 120 170 ;

(32) 'he bends’ N LS Ak i s%lj /sojj/
120 40 140 200 180

The contrast between a single consonant and a geminate (or a long
consonant) is essential in words (27—32).
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Summary. 1) From the phonetic point of view it is possible to express
the contrast C,Co/C,Cy as C;Cz:C;Co. It can be motivated by two cir-
cumstances: (a) in contrasted words only the syllable-final consonant C,
consistently differs in its duration while the duration of C, is unimportant
for the contrast; (b) the pronunciation intensity in a strong grade form
(in case of C,Cy) culminates in the end of the syllable, in a weak grade
form (in case of C;Cy) at the beginning of the syllable (the so-called
different accentuation of syllables), e. g. majhk — majhk, etc. Both
features act consistently in words with preaspiration as well as without
preaspiration (sijne — sijne, sijt — sijt, majhk — majhk).

2) Preaspiration is followed by a fortis stop, while in the absence of
preaspiration the vowel is followed by a geminate or a long stop which
have a weak initial part (likk — ligk).

3) Preaspiration is a h-like fricative before which the preceding vowel
is pronounced with a higher pitch and a stronger intensity than a vowel
not followed by preaspiration.
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AKYCTUYECKHH AHAJIU3 HEKOTOPbIX KOJIMMECTBEHHBIX MOJEJIEH
KHJIbJAWHCKOIO JIHUAJIEKTA CAAMCKOIO $SI3bIKA

C douernyeckoit Toukn 3spennss kourpact C;Co/CiC, MoxkHo Bhipasuts B Buae C;Cy/CiCo.
D10 0OBACHSETCS ABYMS OOGCTOSTENHCTBAMH: d) B IPOTHBOIOCTABJEHHBIX CJOBaxX MO JJIH-
TEJBHOCTH MOCJE10BATeIbHO pasinuaercss Toabko C; HAa KOHIE ¢JIOra, TMOCKOJbKY JJIHTeJb-
HOCTh HAYaJbHOrO COrVIACHOrO cJejyiomero cjora C, B OTHOIIEHHWH ONMO3HIHH HE CyIle-
cTBEHHA; 6) B cHabHOCTymeHHOI ¢opme (cayuait CiCy) HHTEHCHBHOCTb NMPOH3HOLIEHHS KyJIb-
MHHHpYeT B KOHIe cJjora, B ciabGocrynenHoit ¢opme (cayuait C,C;) — B Havaje cJora
(T. H. pasiMuHas aKUEHTHpPyeMOCTh cJora), Hanpumep, majkk — majhk u 7. 1. O6a npH-
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3§aKa NpOSIBJSIOTCS II0C/eJ0BAaTeJbHO B CJIOBAaX KakK C Inpeacnupanuedl, Tak u 6e3 Hee
(sijne — sijne, sijt — sijt, majhk — majhk, veelt — veeyt).

3a npeacnupanueil cJaeiyeT CH/bHBI CMBIUHBI, TOCKOJbKY 6e3 mpeacnHpauid reMHHATa
HJH AJHHHBI CMBIYHBIH HMeeT cjaaboe Havano (Lihk —ligR).

[Tpeacnupaunst (orayureHHe KOHEYHO{l YacTH IVIACHOTO Tepei TJyXHM CMBIYHBIM HJIH
ap¢dpukatoit) — 370 (GpPHKATHBHBIH 3BYK, OJM3KHII A, TIJIacCHBIH mnepel KOTOPbIM MPOH3-

HOCHTCSI G0Jiee MOBBLILIEHHBIM TOHOM H CHJIbHEE 110 CPaBHEHHIO C IVIACHLIM B cJjoBe 6e3 mnpe-
acnHpalHH.
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